To specifically address the issue of sleep regulation and body condition in mammals, Joe Jenkins and his colleagues from the Department of Psychiatry in Pennsylvania, USA performed an appetising experiment on mice. They measured electroencephalogram (EEG) and electromyography (EMG) activity in the brains of black mice while they were awake and during sleep. Before starting the experiment, the team recorded baseline sleep patterns while feeding regular lab chow to all the mice. Next, they divided the mice into two groups; one that was fattened with high fat food, and another, the control group of mice, which kept their figures by ingesting normal food. As the scientists were interested in the sleep behavior of obese and thin mice, they continuously monitored the animal's brain activity while asleep, and awake over 2, 4 and 6 week intervals. The animal's sleep and awake states were scored by quantifying brain activity wavelengths from the EEG and EMG recordings and attributing them either to non-rapid eye movement sleep (NREMS), rapid eye movement sleep (REMS), or to the awake behavioural state. In addition to that, Jenkins and his team measured the animal's food intake and body mass during the course of the experiment. Consistent with observations in well-fed humans, the researchers found that in the experimentally fattened mice, the animal's sleepiness increased in parallel with their weight gain. Simultaneously, their wakefulness declined after 2, 4 and 6 weeks of gorging. Interestingly, the mice's REMS and NREMS sleep patterns were affected differently by weight gain; episodes of NREMS significantly increased, whereas their REMS remained unaltered. By correlating the increase of NREMS with both the increase in body weight and energy intake, Jenkins and his co-workers found out that the weight gain itself is responsible for increased sleepiness, not the net food intake. They explain that the underlying metabolic process for this finding remains to be uncovered and propose taking a closer look at the expression of inflammatory cytokines such as tumor necrosis factor (TNF) and interleukin-6 (IL-6). As obesity is a chronic inflammatory state, these two cytokines, which either circulate in plasma (TNF) or are found in fat (IL-6), are both elevated in obese individuals, and may regulate sleep or are possibly involved in sleep disorders. Altogether, Jenkins' study indicates that obese animals experience an increased pressure to sleep resulting in a reduction in their wakefulness, especially during the active phase of the day. So those of us who dreamt of catching forty winks before reading this are advised to sleep on it before taking that snooze. 
NOT YOUR TYPICAL BABY'S RATTLE
If I heard the sound of a rattlesnake's rattle, I'd run away as quickly as possible. Surprisingly, some of my colleagues not only lack this reflex, but go out of their way to elicit and listen closely to snake rattling. In doing so, they are learning some interesting things about the development of this behavior and the underlying tail musculature that drives it.
Within the world of muscles, those that shake the rattlesnake's tail are an impressive bunch, able to contract at very high frequencies for long durations. Recently, Brad Moon and Alexa Tullis observed that the frequency with which a snake shakes its rattle changes over ontogeny, increasing considerably between newborns and adults. This was particularly intriguing given Moon's previous work documenting a small decrease in contractile frequency between medium and large-sized adults. Apparently, contractile performance first increases, then decreases, in relation to body size in rattlesnakes. Not content with just documenting this pattern, Moon and Tullis then set out to determine the underlying causes.
They hypothesized that two disparate mechanisms were at work, one biochemical, and the other mechanical. They believed that shifts in muscle metabolic capacity likely explained the initial increase in contractile performance between newborns and adults. In contrast, they proposed that the subsequent decrease in performance as animals continued to grow was linked to simple mechanics. Bigger snakes have a more ossified, and thus disproportionately heavier, bone in the base of the rattle, and it is harder for the tail muscle to move these larger sound makers.
To test their metabolic hypothesis, the researchers assayed the activity of citrate synthase (CS), an important enzyme for aerobic metabolism, in tail shaker muscle from snakes ranging between 11 and 911·g. CS activity was significantly and positively correlated with contraction frequency, i.e., CS activity changed with body size in a manner similar to contractile frequency, first increasing rapidly then slowly decreasing with body size. To test their biomechanical hypothesis, Moon and Tullis measured how the mass of the rattle, using its first segment as a proxy, changed with growth, and compared that to how the cross-sectional area (CSA) of the tail shaker muscle changed. Because muscle force is proportional to its CSA, rattle mass multiplied by rattle acceleration should be proportional to tail shaker muscle CSA, and to maintain a constant rattle acceleration would require rattle mass to increase proportionately with muscle CSA. In fact, rattle mass increases faster than muscle CSA as snakes grow, implying that rattle acceleration must decrease with size. Because the distance a rattle moves during shaking doesn't decrease with body size, this reduced acceleration necessitates a decrease in rattle frequency.
In summary, the increase in rattle frequency found between newborns and adults can be explained by a concomitant increase in tail shaker muscle aerobic capacity (i.e., CS activity). A subsequent small reduction in this capacity, in addition to a mismatch between the strength of the tail muscle and the mass of the rattle it must shake, underlie the subtle decrease in rattle frequency observed as adult snakes The neurobiology underlying both pair bond formation and maintenance is poorly understood. However, the prairie vole has proven to be an excellent model for addressing these questions because they easily form pair bonds and the behaviour they emit upon forming a pair bond is readily quantifiable. A pair bond is established when a male vole prefers a particular mating partner and potential female mates are subsequently rejected aggressively. It is known that dopamine transmission in the nucleus accumbens via the D2-like receptors (D2 receptors) and D1-like receptors (D1 receptors) mediates both approach and avoidance behaviours and thus the authors focused on this system to study pair bond formation and maintenance. This study is the first to provide evidence for the presence of melatonin binding in fish osmoregulatory tissues. Up until now, reports of melatonin binding in fish have been limited to the brain and the heart. Interestingly, in all three species, the concentration of melatonin in the intestine was significantly higher than those in the plasma, with the greatest difference occurring during the day when plasma levels were at their lowest. This suggests that in addition to the pineal gland and the retina, the intestine may be an important source of melatonin, as seen in other vertebrates. Its high melatonin content together with its G-protein mediated iodomelatonin binding suggests that melatonin in the intestine in particular may play an important physiological role in fish, more so than in the gill and kidney. What exactly that role is, has yet to be determined. Knowing that a long-lasting change in behaviour is associated with changes in synaptic connectivity, the authors hypothesized that a reorganization of the dopamine signaling system in the nucleus accumbens was responsible for pair bond maintenance and found an increase in D1 receptors in the nucleus accumbens 2 weeks after forming a partner preference, which was associated with increased aggression toward other females. Since dopamine activity via the D1 receptors blocks pair bond formation, the authors hypothesized that the upregulation of these receptors prevents the formation of a second pair bond, thus promoting stable maintenance of the initial pair bond.
This study clearly demonstrates that dopamine activity in the nucleus accumbens regulates monogamous pair bonding. Initially, in a sexually naive male, dopaminergic signaling, primarily via D2 receptors, facilitates a partner preference, a positive association. Subsequent to forming a pair bond, dopaminergic signaling, now primarily via D1 receptors, indicates an aversive stimulus thus increasing aggression towards other females and preventing a second pair bond. Dopamine signaling in the nucleus accumbens is not only important for pair bonding but also in drug addiction. Thus, the data here also supports the hypothesis that drugs of abuse target neural systems that evolved to mediate adaptive behaviours such as social bonding. 
HEAT UP AND SPEED UP
Watch an athlete preparing for a race and the one thing they focus on is their warmup routine. This is because muscle performance is better at warm temperatures. For example increased temperature improves oxygen unloading from hemoglobin and myoglobin and it may also reduce the risk of strains and pulls. Elevated temperature also increases nervous signal transduction and a warmed muscle contracts more vigorously and relaxes more quickly due to increases in the crossbridge cyling and ATP turnover rates. The benefits of increased ATP turnover are most pronounced during intense sprints, when the muscle works close to its maximal limits for a short time. It is, therefore, a paradox that the type I muscle fibres, which are associated with endurance performance, seem to be more responsive to elevated ATP turnover and power output at raised temperatures, than the type IIA fibres associated with sprinting. To investigate this Stuart Gray and his colleagues from University of Strathclyde and Aalborg University investigated the importance of elevated muscle temperature for performance during a 6-second bicycle sprint. In particular they examined the increased scope for ATP turnover and the increased velocity of muscle fibre activation in sprinting warm muscle.
All of the participants in the study performed the same sprint test at both normal and elevated muscle temperatures. But instead of warming the test person's muscles with exercise, they raised their muscle temperature by placing the cyclists in a warm bath. During both 'normal' and elevated temperature cycle sprints, the team measured the athletes' power outputs and pedal rates. In addition the scientists took a muscle biopsy from each of the sportsmen immediately before and after the sprint test in order to assess the ATP turnover. Finally, the muscle fibre conduction velocity was measured with a multi channel surface EMG recording from the thigh muscle.
The group found that the ~3°C increase in muscle temperature significantly increased ATP turnover and that this increase was associated with an increase in muscle fibre conduction velocity. This indicated that the increased energy turnover in warmed muscles was linked to the faster activation of the muscle fibres, and warming was also associated with an in increase in pedal rate and in total power output so that the maximal power output was ~20% higher when the participants had warm muscles. In contrast to some previous studies on maximal sprint performance, Gray and colleagues conducted the sprint test so that the participants were allowed to increase the sprint speed (pedal rate) instead of increasing the load against which they were working. Under these conditions, which are probably more realistic in terms of real sprints, the authors found that the increase in power output correlated best with the amount of Type IIA 'sprint' muscle fibres. Thus, when the fast muscles fibres are allowed to work fast they also benefit considerably from the increased temperature and this result resolves the apparent paradox where it was thought that it was mainly the 'endurance' fibres that benefited from increased ATP-turnover.
Even though an increased ATP turnover and power output at elevated temperatures is not a novel finding in itself, the study by Gray and his team re-emphasises the importance that a few degrees rise in muscle temperature can have for the tissue's function. Considering that sprint competitions are often decided by only a few hundredths of a second it certainly seems to be important to warm up well in order to get ahead. 
